[Alterations of the cAMP-adenylate cyclase system in the failing human heart. Consequences for the therapy with inotropic drugs].
In heart failure, an increase in the activity of the sympathetic nervous system takes place to maintain perfusion pressure to vital organs, resulting in increased levels of noradrenaline in the blood of these patients. This permanent stimulation produces a down-regulation of cardiac beta-adrenoceptors. Since noradrenaline acts primarily on the cardiac beta 1-adrenoceptor subtype, beta 1-adrenoceptors decrease in number, whereas the beta 2-adrenoceptor subpopulation remains unchanged in most instances. Consequently, the positive inotropic response to beta-adrenoceptor agonists is diminished. However, there is also a decrease in the positive inotropic effect of beta 2-adrenoceptor agonists, histamine and cAMP-phosphodiesterase inhibitors such as milrinone, whereas the positive inotropic effect of cAMP-independent Na(+)-channel activators such as DPI 206-106 and the effects of cardiac glycosides are not diminished. These observations suggest a more generalised alteration of the cAMP-adenylate cyclase system in the failing heart. Stimulatory guanine nucleotide-binding protein (Gs) couples receptors to adenylate cyclase that stimulate cAMP formation, such as beta-adrenoceptors, histamine receptors and glucagon receptors. In the failing human heart, Gs content has been reported to remain unchanged as compared with that in non-failing myocardium. However, there is a 35%-40% increase in inhibitory guanine nucleotide-binding proteins (Gi), which are involved in the receptor-mediated inhibition of adenylate cyclase. Taken together, two defects of the cAMP-adenylate cyclase system have been identified: an increase in Gi content and a decrease in the number of beta-adrenoceptors.(ABSTRACT TRUNCATED AT 250 WORDS)